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(57) Abstract: 

PURPOSE- A method for crystallizing amorphous silicon is 
provided to reduce the metallic contamination and obtain a 
uniform and planarlzed polycrystalline silicon layer by using a 
cover layer in a crystallizing process of the amorphous 
silicon. 
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CONSTITUTION: An amorphous silicon layar(12) is deposited 
on an upper surface of an insulating substrate. A cover layer 
(36) is formed on an upper portion of the amorphous silicon 
layer. A metal layer(31) is deposited on an upper portion of 
the cover layer. A pofycrystafline silicon layer is formed by 

crystallizing the amorphous silicon layer. The cover layer fs formed with one of a silicon nitride layer or a silicon 
oxide layer. The silicon nitride layer or the silicon oxide is deposited under the temperature of 550 degrees 
centigrade by using a PECVD method. 

© KIPO 2003 



Legal Status 

Date of final disposal of an application (20050104) 
Patent registration number (1004739960000) 
Date of registration (20050221) 

Date of opposition aoalnst the grant of a patent (00000000) 



http://patent2.klpris.or.kr/newps/kpaJmage/2002A1020020001091/kpa.xml 2005-04-21 
PAGE 14/42 1 RCVD AT 10/27/2005 3:21 : 13 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/34 * DNIS:2738300 * CSID:7814019966 " DURATION (mm-ss):10-58 



10/26/2065 09:38 78140199S6 



DCM LLP 



PAGE 



(51) „ Int. CI.7 
C30B 25/02 



SD\\me\ ^2003-0060403 



(19)tfl^^^(KR) 
(12) *7W*WJi(A) 



(11) Vtit^S. 
(43) -^TflU*!- 



•^■2003-0060403 
2003ld07^16^ 



(21) 

(22) ^-s<a^> 



10-2002-0001091 
2002401^09 ^ 



(71) fuse 
(72) 



#-31 ^ ^7^1°>s4S302-9082. 
-M ^^.'"■l-M -£53^*1 ^HWSrS.102^1 1033. 



(54) ni^ « ^al*£) g^gst 



■g- h)^. -gel^f^- q-^^ ^S-eVte^ su*1^, ^d?.2.<g-§- ^^132, n 

Til** ^#-n-£. -gem ^-^i- <afe6Il slsl7> Sltf. 

wl^ ^ej^-g- a**?- *fl ^711*^.3. a^. avsj.^ ^Bja ^^^l^lfe ^tUs* ^-fpj 

^ ^-S- ^fl^-M -f'aWs'lfe ^7fl, -g-^^^ ej (rapid thermal annealing). <d(UV)3i'M-, »H 0 )*lai*r 
* °l-&-*H T+ol^slAVol^ tg^Mfe tfTfl. nejji ^<i*l3l(rapid thermal annealing), *M1 

-SKUV) ^--8- ^o|7t]2^V§ °l-§-Sr«*l ^AftJff.*| *]9**\ ol-g.^ =1^^ f-3*l<M nflHl 

3l7fl7r ^sqfe 3*lS M-te <r Sit*. 



S. 1 

£7fl#, t)-** ^ rffl^slAfol^. S^fc^aJ. ^<a^# 

s i^ ft7B** °i-9-# wi3^ -a^e^i ^-fi-s *a a|s.si 



1 - 
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S^SH ^2003-0060403 
5. 2fe S^fl^-gr o|^?v a] 33 -Mel^ Tr#-fr.£ #.;gs* »S-«a olS 3344 ^eja <~4-<g£.. 

S 3£ °l-g-^ "I'M €eJ^S} 333} *r3* <4t}vJ|fe;£«J-3iPj;g ^(200»11 <M-*j). 

e 4fe- €^(s;Nx)-§- mTfl^iis °]-%-atJL x]?gQ m^&Q ^al^ «a 

D i3 ^.*K5oo«n A^). 

E 6-& §7T|^-i- wi3$ ^-#-8-E ^-g- e<M## 

£ 7£ S^fl-f-* °l-§-^ ^SHei -gal^ ll7fl^<>l glfe ##-8-E cf^i^ 

«^ ^"13 (Atomic Force Micoscope) A^r^. 

e 9t- S7flf-£ ^-9ii7> 4* ^ 3-3*1-^ h)^?1 ^sl^sj ##-fi-s. <a-^E. 

E 10-S- ^-S-^ itfl^itrH -^-g^l ^-<t-f}-E £^3J- 3-^E. 

E 1.1* ***** °l-8-$ -^al^sl §^*E £?3$- Ws* ^E. 

11. -Saie^eatJ. 12. -aeie W 

13. 

21. ZLSfltl ^Tfl. 

31. ?<*U}-*r* 

32. 434 <H afr*«rfe ^o]^ei/.].oiH.(MSi z ) ^(Precipitate) 

33. ^^^e^= 3L^|?1 34. ^^<^^ 
35. 36. ?i7fl# 

41. tHMtfei* «W 42. -3-^71* 

*«S«>1 **H? % ,-7. ^el|7l* 

^3 -Meie-§- «l-8-# S.€*t^3 ^tR± "fl^-S- ^-S-^m <^3^-g2lH(AMLCD: Active Matrix Liquid Cryst 
al Display)^ ^--g-ixl-fi}. ^7l>g-^-(electro-lujninescence)4i^ M g ^^^^.ofl A>-g-^q.. ojnfl, c}.^ 

. tm end H. J. Kim. Appi. Phys. Lett. Vol 64 U994)]-i- «l-g-«-Cr. -a^e) *l-gr 7)^«}-Jl 

•a- ^Tlliiq- o1^£(field effect mobiJity)^- t 1 ^^ ^ Sa^l^r. ^17>^| aflol^ ^m^V ^MSS tf\tf 

-2- 
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***H ol^-sH ^Jel-g-S- sfl^.^S}- *>t- »g-^-Sr in-tf^SKsolid phase crystallization)^.^ tf.fr fr 

gf« Al?V Iflol) <^ Sife ^-fr 7}*]JJ nZ-oH ifol <a^-<£]al °l-g-t} l^S* 

1> v, Sfr- ^SKmetal induced crystallization)*^ TC. Hayzelden, J. ],. Batston, J. Appl- Phys. Vol- 73 

8279 (1993)]5^ ^^rfrS. #^ ^[^^(metal induced lateral crystallization) 1 ^ [J. Jang, S. Y. Yoon, Internation 
a! Journal of Hi«h Speed Electronic and Systems. Vol. 10 13 (2000)] -g-#-g- <>l-8-^ 34. 

W 2^*13 i*]al 4i^^oi ^s^i}. tM3o. s ^A<y=^ #o|^. oj^sq cf^^ 

^S^l, 0l^<?}7l^ 5^ "l^f 10 12 -10 "cm "2 -2-3. JI-£r*l5]. 

^#<i^^ ^ ^o]^ 2 A)-S <£:fi«] ti}«4 ^A^fe 71 ^ ^-R- £. ^^31- t&^iLsL ^HH^ 

^e]^ 4}-^ a^* Jgig«r7fl *}7l ^«fl 3^<>1 «l-ttsj «tt«M -afj (Spin-coating) 

t^ilS. ^3Ht c^-, -g^a] ^Jg o.^. ^SfsKE- 7fl"g-sjc4 l oj^rj. R Ahn and B. T. Ahn, Journal 

of The Electrochemical Society. 148. H115 (2001)]. SMI <^e]#<HM ^ ^JSLAlsqfe- 

^^<g, a^-a 3712] tii^s}. ^°ii^ e^i7> am. 



•S-^-^-B- ajjg^ -S3* ■am a^^^^ 1 ?]-, ^S!^-s&fe--fr7|B}-)4- ^^*1713X ^ 

*W^4 7)«-^°H #4^^-§- ^^=>3 Zt flofl ^i}^, Ajj^ 4-71^-S: ^^A]?l Jl n $H tf| 

-fJe]$-g-^*r*l-°] <r£»\iH ^ °l-g-«M n]f4| ^#ol £ 7 fl^ ^ SH^<3 ^.^5}-^ ^«fl*] «Hr 

=l<H wl 3 ?! ^2]?s) ^MKE^al- U-^^-a -Meie^ 35)3 U ^ Si?] ^ 

*^-g^ #o)s. *<a«- zt2fl<?j 37] -g- ^3 -aa]^- ^-g- ^ sa^. *H3?*r^. s.** # 

-Mele ^fe S-S: ^-^ *KTt <U i}. 



t^l -7-^ ?! 3]-8- 

S- fl 6 ? S'll^S ^fl-«K<i*«f 4r-7|«»£ 5~1000nm^S. 

a-Tfl 10 12 -10 15 cm -2 -°3L ?-^*]^ ^l*r. 600i ol«1<fl^ ^^aj^|sq-. 1^3}. ^3- 
# 1^?-]. ^]^i(UV)£^>. SH-s eflfl^sAVs. ^a]^ ^-^-frJE. «*la. 

*^7H t)]^^ ^b]S ^ flSJ m?H*2] ^ial^os ni^a} ^e!^ ^^4. tit* ^ sIjel, 

^-a- ^^sHf «q a 7 u^ ^v^sl* *&s. ^#5.^^. ^ * 
^jg«- s-a-s- <»^si x^^^ ^e]e ^-i- ^-g- <r= a^. 

37fl^ ^^5] ^-^q-^-g- ^^*>fe- «]•« o.S.fe <|q ^-S: ^-<H «l-«r7)-i!- ^aKCVD 

) »m*.5L ^Jq-*>71^.. Aniftl(sDutter)^ aj« -tr^ -8-«B« ^r°4^ ^« a^«l-7li4, SJfe 

-^71 ?m ■e-^^: ^ 51^3rfe ^v°l Sl=r. 

m7H*^r ol-S-tt «1>9^ -SE]^ -S-^-frS. fl* ^ifc nl^o.S SHrA^ ^ ^je^. ^7fl^o.S 

^Sr^ ^^^1^1^, ^Mr«m-S- ^t ^ H^Wt*. ^^fl-H ^3Hr t^e] (Furnace), ^ ^A]E](Rapid ther 
mat annealing). 811*1*1 SH=- tJ-^^CUV)-^^ 1»DM*1§ <*l-g-sfl>H ^ ^«fo.S.^-Bl <&Wfr ^afl* 

^qol -gale ^T41«fl ^ol^alA).oie(MSi 2 ) taj^. 5^*>7qi <a^Alj7l^i, ol^-o] ?}«3o S ^ 

te-***^ ^=1^ a« a>«** ol-S-tb^l^^ ^elS*] -g-^^vE «^^-»9-^-S--*l-€ "S^s] 600 

5. °]*>s} ^^0)1^1 <>1^^«V<^ ^-^cj-ol ^ a} A>ol = (MSi 2 ) 4J^(3E^ «D~gr ^-gAl^ji. fls] if-*IH n]-&> 

H ^Tl^uf ft^. rxtfls. ^Tj^l c}.#^oI|^ 2?V 400-1300^.0)1^ <H^^ «>t]v|. 

noW&s-m o]-S-«d^-l -aal^s] *t^Srfe 53-&X«-^ 

^■7]^r ^--cV ^-g- ^^-7] °r^- ^7] S. 

te- -fM^s] -fi-S ^l7lfeeii sac!-. 

^ 4U|oig.. £ 14 a^B^-i- a)^^ ^a]aa] ^-a-S ^^a^t^ o.s. ^«]«# 

7l7l ^tb T^Soltt. -fra]7l«r(42)-9]'4) -^e]^ a>^j4 ^}^(35)-Sr 'S^ t!- =]"S-. ^-«r 7ltf 

(Chemcal Vapor Deposition)^ £.3. h]^^ ^El§ «f^(12)-& 50 nm «^7lAj, ^.^(35)^. -^e]e 

^SJ-^-o.a 01^^. +5, SI^. S5i^. <>1«H. -ae]^ ftTn^^S. ^*«K36)* 150nm ^ 
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4 ^oj|, A^Bj(Sputter)* 4**M 9+ 44(31)* *3W«* ^ 44(31)4 *4" 4* ^°d* *«■ 

4^4^ <r 2U. »4-S4-* *l-§-Sr<*i ^ Slfe^I. «4-a4-& <>l*tt #>S* -M4e 44(12) ^ 

oil ^ ^-S- ifl4*fca 4^§r 4-T-4;§ -r 824-- s^, 44(31)* # *4<>f) **fl€ 

oj ^ ^ -fi- 7 ]44 **#4 ^-g- S^Bfl^l <g^*t ^5. 

E 2 b §7H3* 4*«r 4^3? ^4^4 Wi£J3. € <£!4# 444 4* ^ ^2: 

ffl7fl*(S. 14 36)4 ^Mr44(^ 14 31)* ^3}-*«f| *03J (etching) ^ 7l «%£.S4 . 43^ ^44*4 ^ 

33** 4*13 44*1) «js. °1-*4 $4 ifl* 4* ^ $Z4. 44 £4, ffl7i|** 4*thi^*l ~ 
#4- 3* 4*13 ^ej^ 4444 43 4* * A-*. ^^^7> 4^3 *?4^ 44(41)* 

-M4^ 3J3r4* 4*45aA4-, ^7fl^* ^e)^ 4^*!^ °1j>4, hl^ *7) 

4^°i j a ^£.#4. 

<^7W ? 4^3 ^4^ 44(41)* «t^e)i4 2j|o]4§ a^KH Sft4. <a^e?t£7>q(FurnaceHAl #4 

7 r <l^o_^4 ol^o-l^] ^ 9X^ t 4*fl *:t^ 400<*IM 1300S. 4"4*1H 44$r4. <144^ *J£# ^ 

44 ^i*M4*r 94 <t*}4(rapid thermal annealing : RTA)°fl 4^fl 4-?-*l*l <*r 5tfA4, 4«fl4 40041*1 
1300-E. °i ^ sat 4-. 

5= 3* ^11** ol-g-^v a);^ ^4^4 ^-frS ^443* 200*fl #4€43 4-*!44. *44% # 

4 4*1 4^2i -*14^ 44* 50 nm ^ ^SJoi, fl7fl#o.js. ^.4-4* 150 nm ^4 #4-. ^ 7 J1^ 44 4*1 

1X10 13 cm -2 o, jl ^^Alfl jfi 430^^ 1^1^*^ ^^S-l^Jd, ^^-S. 750^,^1 a] 

20^ 20^i ^l^cf. £ 3B^ ^^8^-7} cf^^ ^^^-4 ^^f^l 0 !^. ^ 3A^ 750^.^1 

*1 20^: ^^S. ^oIt^.. i 3A ^ o.^^e| p1^4 qsg ^711^- ^ 150nm^ ^ 

-S^-E ^K12) iflof) ^ 4°1^4^ 0 lS.«|(«?i)* ^^J*}^. ^^[^.S. ^^>oj S.3B^^^4 & 

^ 4fe 37ll*AS ^.^-4CSiNx)^ <>1*«. ^4€-4 ***s. ^^4-^ 500^11 q-tfl« W ^[4^ 

, ^^^-€ r 7l 4 & ^^4(60 nm) / 44(50 nm) / -£#4(100 nm) / -fi-fl4«°!4-. 5=4A. H 

4B. H4C^ ^4 a?B#44 5x10 12 cm -* . 8x10 12 cm -2 f n^n 1x10 13 cm -2 ^ 

fl^^ltl ^. 500ioH^ 5*»^> *a^4^ «^-?^^4 *fi"^A^ 7505^*i 20^ 20V3 

^ 4-«^ -M4^ 444 n^ol(ii) H44 zizfl^ ^>J(2i)§ ^^ji ^ 4A, 4B f 4C4 nefl*!4 

37|t- 44 90 f 30 f 20 y m<^14-. ^7fl# 44 ^ ^^7> 44>H ^^Itl H7l7 r &7}t>}^ ±SL 

s. 54 s. 6^- fi>H** o)^V ^7fl#(36)4^ ^44(31)-9- 

4# 2005-olt^ 800H 4«>4 *^.^^1 <i*14 ** ^14^^ S 5B ^-^Sr ^ 6B4 ^4 4*4 4 

^^i «e)« 44<12)^o!| ^ami4 ^4-4^4^>4^(MSi 2 > «4 (at ^^4^4. 4«fl ^7fl#(36) 

^-4-«D^ ^>44 ^* ^^-4 4^fl ^-Tfl ^4. 5= 5C4 ^ 6Cfe- 400^°fl>i 13005. 444 *s.<fl^l ^ 
44«- *r7fl 4^ ^A^4 ^^A^. >8^ai oi-g.^- n^^(ii)4 ^4t1) 4^ ^^1^1 ^^I(21)-§- ^34-4 

^4- 444^ ^ 5D4 s 6Dfe- a>n** TflTS^- ^4 4«D ^4-4* WW ^44-7] 

«?]&*fl ^4€- 4-4(41)* ^* ^ 5tt4. ^4^ ^^#^1 4-^^ 44* 24 3-* 3*4-* 60 

OHoJai 13(XX5= A>o]cfl^ ^44-1: ^-44- s?M4^4"§: 4*«B^ 4^.^4- 4^ <tf^4 4^^8 >a 

4^44* $14. 

£ 7* StU^* o)*« 4^14 424«4 ^^*^ €^#^ 4^a^3 €4^ 444 £7fl#4 «4 ^#*^ 

33 4^4^ 444 4€4^ «la«Hi «4-«*4* (Atomic Force Microscope)*^ 4-*i44. ^ 7Afe- 

St1I#4 tJ XL, £ 7B^r S7B#(^#4)* 60nm^^Al4 ^^4^ 444 RMSCRoot Mean Square) 

4*14 ik-Br 44 1.33nm4 0.92nmS. §tH^* 4*®H ^I4« <M4^ 444 H^4^47f ^3 <L 

s.^4SJ4. 

3^ 8^ ^71)^* 4*tb 4-^^ ^4^ 444 ^>^4^4^(SEMM>^i* j±4^ 5d4. StII^* 4*^44 
4=8* -&4-S 44(l2)ifl^^ ^44^4a>4c ^(xd^. 3^4-37. 4fe a. 0 ^ *!^(n e 

edle-Iike structureXIDAS. ^^* -r 

^ ©^4 4^- -S4^^fe S7fl^*^7 r uf^r «^44 4^ ^eie-S: ^^4-^^ 53.4. 4 4 

^ «fl-g- E. 9<>q £4*94-. S-*1Ht 44 ^4. ^^3 4^r(42) &*f-*i ^-^(35)* ^^4^- ^ 4°fl 4^3? ^4^J-< 
12)* «^«4. 44, 43}*1 ^4^4»t| S7fl^* sj^flfrfc^l, ^711** -a4e"trS*444 ^.44^ 4 
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fc*J spj^*} ^q-e o]^^ *r Si*.*}, g^s. ol^o]^ ^ sa* 

S. 10* £7^(36)$^ 9^(31)4 o.S WW al^aj 1^^(12)3] #4MJ-3E 3i^£J- *8"«# M-E^th 

** 34 « a>*j °l**Rf. PR(photo resistor)^ *l-g-*M e}HS ^(lift-off)** ^ 

H life 7]»fle| fl-«K3D* 60nmo]e>a *afr*>ji «frfr(35)AS 44^* BOOnmolftVa 4 

*, ^sl^ ^«K12)* 5nm 600nm«l*>3. ^t£)^<M «*8#sl *}A]oflolt} 5= 

H«4^1 3211^1 ^4(34>7> <B^*K oH g-tgog m]^^ 2 

*} 3^ 6O0£ol]^ 13005. aM<HW =.4? <i*^ sflo]^ahA|^ ol-g-^l *H^?&# e> 



•g- #^-gr -aelS ^Sf* **-fl-5S. «?8WAS T^S^S -33* V}^- °fl Hfl €-43. tfl^sjjL 

«TS*1 ^-^s)^ <^^oj cf^^ ^ SI*}. gTTI^] «1 

^^l^el^l^ ^^l-8r S^1I#-S-S. ^^^fe ^^^| «4i*£<)fl <4H}Ai ^1^7} 7V^)-7] 

«*4 ^^s- ^ aw. «i* ^7H^ 4^*va 4^71 ofl^ ^3 ^ oi 



(57) ^J^^ Ufl 

1. 

*71 in^< «*ie-SM STB** ^^«ffe 

*7l ^7fl# ^jh ^*h*Kr ^741; 

-9-7] -«Bl«* ^^*>fe 

• JEW* ^el^ 

3. 

-*7l ^ele ^^1^1 ^.^l^CPECVD) 5501C <>1^o|)^ ^^-*J^ 53^- ^.^^.s. *K=- 
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gJH^Sl ^2003-0060403 

3^4. 

3| 1 5U°H, 

#71 $.7\i%& Aj^ej-afj. %^<£\ o]^o_s. ol-T-<H*l-& »|^^ HJ-'S. 
3^-5. 

31 i #°n 5U<>h, 

#7l ^71)^ a^s i+E- 7>*1-fe 3} i 31 2 °l-¥-<H*lfe ^ai^ ^ 

^ 5 <jH 5tH^. 

#7l 31 1 ^gr£ o]JWW, #7| 31 2 «liS °l-f <H*H=- "l** #3^3 «8"a 

31 1 ^3) stt«>W, 

#7) a3t#.& -fi-7|^Aa ol^o^lfe ^ clS. *Vfe ai^J^ -ael^ tyQ 

#7l S?flf-& 5 1000 iraiSl ^# 7>*H= -asis-fii *9-si 
9. 

31 1 5U*H, 

#7] -gal^ *<ti«t& ^rflfe ^sje] •S-^ofl ^^-s\ 

10. 

31 9^31 Sl»H, 

-^71 "S^al^- 400 ifl*l 1300r3M ol^x]^ ^al^jq «g-^ 

11. 

31 9^31 £M*1, 

#7l <g^slfe 400 Ml^l 1300t3|Al °l?-<H*lfe ^.eiesi »3-^ 

^T 1 ^ 12. 

3] 9<&3) floW, 

#7) ^^elfe 400 tfl*| 1300"C3]A1 °lJf-°l*Hr «i^^ -aeie^ *tf*>- w 

^T*"^" 13. 

#71 ^alS-S- $^*H= ^e^ll^- #71 *£Q&H eH°l74§ saHH "Wfl #3 

*fl 12 ^- JEfe- 31 13 *M Sl<3<*1. 

#71 ui^^ ^al s.^. ;g;$$.«i-fe 33) Ai-^1 H^sl^-SHaH, 

^"71 «J1 -geie mofl «*M«a«|A>*l£» S^sHs <a-3l§ e) a^-sV^ #« 

-6- 
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3} W 15. 

X] 14^ 2Z«H>H, 

-^71 ^ ^^2}^- 200 vfl^l 800r°M o1-^<H*lfe -iElS^ 3S3s|- W$ 

?§=?-^ 16. 

xi i4 *m <a<H^ f 

4^ ^.^=1^ 200 800T:<HM ^l^^lfe a]^ *Je}^fi) *^S|- 
17. 

-^7] av^j cj.^] sa^ -e-^-s- xi^she? ^-i- 3 2#*H? *}ei^ ^sj. ^ 
^^3- 18. 

*l 17 W S1<H^. 
19. 

XI 1 *«l 21<>H. 

-#7l ^ <3E7^ 10 12 tfl*l 10 16 an -2 «] m]33 43)94 ^ 

*T** 20. 

•tf7) ^-^1)71- 100 nw°lsKl 2-t" «l7g^. ^3^<M ^^31- 

XI Sl'H'H. 

-^71 ^#s>fe ^fe- o)^<y ^j*}. §4si.ff o)^.^. stw& ^SKCVD) itsie] (Sputter)*** 

^sj-fe- *-§r ^ -S-9»«H -8-*fi« q<&sj -g-^-i- a^s^q- 440] sat- -8-71^ ^-S^ 
iHr£ A« is^eife- HHi **l *M§ °l-S-sKr ^4^4 *t^& ** 

3Jt"-^ 22. 

xi i 

23. 

XI i w :U°H. 

■«-7l ^Mf.& XjK-f "V^afshadow mask)-& °l-g-S}«i <S33fe 3J£- *>fe Wl^ -g^e^l >£«8 

3t*^24. 

xl .1 *SH| $XW. 

-S-71 71*^. -ft-alSL olip.ol*ifc. «);g^ ^ 
25. 

XI 1 *JX| tf<H*1. 
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26. 

* 25 5a«H^, 
3<3 71* $]ofl h]^^ 

-y-7i ^^a}- >a-^-ofl -a^e* *44* 

^t 1 ^- 29. 

*n i^^-a- *« 2bihi sa°H, 

Sife- ^-f-^ ovsfi^i ^ m%*J-fe e*w 
30. 

all 29 -^if&oM. 

-*7l AflE-f n>^^( shadow mask)© ^sq^ 3-£- »1 ^ ^1 «^ 

31, 

7]#0-5. -tV^-^-o] -geJ^Cwafer) ^ ^ (Quratz) Af-g^fe? 2%h 

^T 1 ^ 32. 

#M 71* *H «W -a^^S- ***Rs- 
^7| $H £71*4 944He ^rfll; 
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At 1 * 33, 

=4) 32^<4) SU<H^, 

<ft7)$\ ^e)^ 3^§*H± a?*** ^nfls * ^bihai 600-1 300 tjaiM <S 






11 
21 
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